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(54) DEVICE AND METHOD FOR PREVENTING OVERTURN OF CRANE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To make an 
operator perform the overturn avoiding 
operation with enough time by increasing the 
time latitude from the time when an alarm for 
informing danger of turnover is output to the 
time of the actual overturn. 
SOLUTION: Whether a crane is to be 
overturned or not is judged by taking the ft) 
rotational center of a joint part 14 of an 
outrigger 1 0 as the overturn fulcrum H. When it 
is judged that the crane is to be overturned, an 
alarm signal is output. Since a fixing command u - | 

signal for fixing the turning movement of the 
joint part 1 4 is output when the alarm signal is 
output or until an alarm signal is to be output, 
the operation of the joint part 1 4 of the 

outrigger 10 can not be performed at the time when the alarm signal is output. 
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CLAIMS 




CCIaim(s)] 



K a'ialt ^ZTC^rJ- T ° Verhang ] 40 ™ °° dy «" *. 
outrigger which cons"sU of * o^Z^J^T^ Mr b ° dy by the 
grounded on the ground surface wW f h.l ""I T" 1 the ground >> lane 

[ rotation ] through *e io"nt sect^n A f * UPPOrted b * this -trigger leg free 
orane falls by using the rotation ^ A /f Jud ?" 1 8 maa »s to judge whether said 

fall supporting pit An 7^ s ™?£ t^" SeCt '° n ° f Said 0Utri **° r a = the 
that effect when judged ^Jwl^TSlf- *° a " alarm si «" al to 

time said alarm s gnal w7be ou toutt "d ^ " g , S£ " d fa " judgin * By the 

it has the joint section fi«d rnea nS whi^ !™ a ' arm S ' gnal ° UtpUt means w " a " 
said outrigger improper and saS »,! T * actuation the joint section of 

signal is gfven n^l^tZ^VT'^ °' lf 3 fiXed indi ° ati0n 
said fixed indication signal mmg ° f the crane * was made to output 

[Claim 2] Said fixed indication signal is th» of-*,. • * 

according to Cairn , given by manual op^at ion * " "^"'^ ° f the orana 
eouZed w£h ttTon^ teenT^* ° f * he Cra " e aC °° rdi ^ to *' a ™ 1 
t^^^'^^^ indi ° ati0n ^ 

according to manual operation while hav.W th» * , ,nd,ca t'°n s.gnal 
^indication signal, when J^K"^^ St^RT 

J^t^^TXjJSffi agai r ove ? rning of tha ««• 

detection value of a sensor ZT~J J , aS Sa ' d crane fa,lin « when the 
angle / which ^ZZev^/V-t^r:^'' threSh °' d Wheneyar t **- 
[Claim 6] Said fall judg^g means i L sa f */ ^ °"' b ° dy ° f 3 Crane * 
according to claim 1 whichTlat is L™^ ^ ^l"™* ° f *° crana 
detection value of the touch-down wlT™" fa " ing ^ tHe 

touch-down reaction force valued 1! , „ a '" e Sensor whicn det ects the 

threshold. Ue ° f Sa,d ""tngger exceeds a predetermined 

[Claim 7] Said fall judging means i* th. . 

gmg means is the safety against overturning of the crane 



according to claim 1 which is what is judged as sairf rr=,r,= r.ir u . 
measurement center-of-eravitv V ^, a fall,ng wnen the 

of-gravity locatioTmeas^eme^t meanTto m^tf T^ 6 " diStan ° e ° f 3 Cente - 

of said crane approached or cor ^esp'ds wiTh the7a suo^^/ ,O0ati ° n 
outrigger. K Wrtn tne taM supporting point of said 

acting to 1£uS£^fif*I* ° f ™° 

detection value oTtheload deWr! ^ I Sa ' d ° rane fallin « when the 

activity machine rf^^TS^L^ the j° ad T"™ 6 tha * 
rpiairvi qi c «j • • . wmio exceeas a predetermined threshold 

joint section improperly ^^S^"^ "f 0 " mak8S aCtUation ° f said 
holddown member contac f th» S *t- J 88 combusti »" gas and making a 

the high volC^S^nh^2T °, "J" ° Utrigger With the pr ~ ° f 
[Claim 10] The outriggeHeg Sach^H w r ,ndlcat '°" signal is given. 

fall prevention J^^T^^LhT T^" 8 ] *° tHe ° ar bod * th ° 
car body by the cutler 2l"Z S ^Te, £ Cran % Whi ° h supp ° rte <* said 
ground plane grounded on *e ground surftc^ wh n secti °" «ith the 
outrigger lee free T r„t»t£ i°f L surface while being supported by this 

whichjudges wneir s Td cr an. r °M f T*"" The ^« i^ging stroke 
section J haT<Zi ijg e as th2 f!u t V *? r ° tation Core of the J° int 

of the crane vJ^RZ'ZSXSXEg ZT™ .T* 
output line which outputs an alarm ♦ IL . !T the alarm slgnal 

crane falling which makes actuaZn 5 * Whe " JUdged with said 

when said alarm signal is outp utted J °' nt SeCt '° n ° f Sa ' d ° Utri «* er im P™P^ 

SZJ^c^J^^'r [ a Tr hang ] to tha ~ b ° d ^ <" «- 

the outrigger which consists o the t^ES^T**^."? °" r " y 
grounded on the ground surface whiU h.? f'"" W,th the ground P' 3 ™ 

[ rotation ] through the joint TectTnn Th f g ,, S ^ PC>rted by this outrigger fr « 
said crane falls by using Z rotat on I fa " J " de ' n * stroke which judges whether 
the fall supporting point The fT ? *° J °' nt SeCtion of said trigger as 
the joint sectb S str^e ^ZT°° ° f the crane *<*"PPed with 

alarm signal to 5wS^££t*!S iuH. IfZT? °" tPUt whioh ° ut P ut s an 
actuation of the jo nt sectbn o? saff^ t Sa ' d Cra " e fM " S Which wi " make 
signal is outputted gg6r ' mPr ° Per by the time said alarm 



signal is outputted. 
[Translation done.] 
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DETAILED DESCRIPTION 
[0001 J 6 * 1 DeSCn ' Ption of the invention] 



^PPortmg a car body by the outrigger. Cra " e Wn,ch works whi| e 



[Description of the Prior Art] a car body - receiving - a „ 
outside — ******j nff — - hnnm . y . rec eiving - an outrigger — an 

that it may not go info the po^b e f.Tof th" T % "1" * ~ 

reservation of the insurant In « 1 • • nSk ° f 3 fa " may aim a * 
about making it ^0^^^^^^ ~or- taring 
the amount of overhangs of an outrimTT u ? becomes settled with 
which hangs with up activity macSf ™ ST Wnen u Work, "g with the walking crane 
[0003] However, even if an ^feS ' . T ^ a " d hangs a ,oad - 
caution under the situation that th g £2? 6068 —Arable 

an operator's mind. g " d ' S ,oosen, n& a crane may fall against 

crane should be prevented and ^^^Zl**- fa " ° f SUch a sudde " 
alarm is proposed v^dy^.^^^ ^J.*^ 'f fear <* a fall, or emits an 
overload on level ****, th > overload n ? 7 deve, °P ed F °r example, in the 
hangs and detects the amount Wh ^ h the act -' condition 

when this reaches an allowable load (net m- 1 *° SUSpend actuation of a crane 
well-known. ° 3d (net Uft,n * ,oad >. and generates an alarm is 

SSESS^^* TsZir b ° dy " d — d - «* exceeds 
known. ValUS ' the att,tude "nsor which outputs an alarm is well- 

[0006] 

[Problem(s) to be Solved by the Invent,™! u 

such fall with the safety device abou wh2L ^ * * oarrias ° ut "* of a 

when an alarm is emitted dZ^k^^JTJ^" " tM With an ala ™ 
situation [ ground ] of slack H may afreaov ST? C °" diti0n ° f a ,oad ' and *• 
generating of an alarm, and may resulUn a "if * may CarT * out from 

was going to carry out fall ^X^JS^' ^ reas °"' ava " * * 

sion actuation of hanging with generating of an 



established time a»r!n areSeenb y Jp .63-1 6 1958 + ■ 

in a fall but [ Httie 1 * Unt '' '* reor ^nizes the li V techni W which 

only the part g ' Ven * «* J i an offij? ^ a " d resu '^ 

found sank, and holds the h Cy ' inder of the ^^2^^^ ' engtHenS 
tOOOSj However when a r h ° n2onta ' of a car body * * tHe S ' de to wh 'oh the 

'oad etc. Let it be a c„i *• a " De,n S avoidable bv h*™; . fa,,,ng being 

orane, as fall evasion ?° n technica ' P^lem to enabt T*"* ^ taWng dow n ■ 

BE"— ~ is made to eive 

bodv hw V fety aga,nst overturning J !u " nven t'"on of this 

ooay by the outriW»r " vcrcu ming of the crane w/h.VK 

ground plane gr Z H 7 insists of the outrig * su PPorted said car 
outriorer lT» f ? 6d ° n the grou nd surface whw I * Section wit n the 

*^tt^o^ ^t^SSS^ by this 

said outrigger as thf f ?, by using *e rotation cor. J u Udg,ng "leans to 
an alarm sTgnal I to th a 8 " SUPPOrti " g Point, An *%^*J**** sect 'on of 
judging mean" B y -"-Judged with saTd Tenl £E? "T t0 ° Utput 

signal output means whin A a ' arm S,gna ' wi " be ouWterf 7 ° Sa ' d fa " 
actuation of the tZ, * has the J°int section fixJn ° m Sa ' d a,arm 

outputted or ;f ■? S6Ct,0n of sa 'd outri s Jr71 which ™kes 

Aether a crane fat by 35 show " drawing T4 ft) „ • . „ 

outrigger 10 as th. t i? g the rot ation core of thTi^!~ (W ' rt ls J"dged 

Joint section 14 hx, ' na,cat,on s 'gnal for on the oth^ h ^ r- • 

outside. For this reason, the 



V 

an ope™t or wL ^ Were ^nded. M^ZZT and onl * *• 

[001 5] th a "owances. evas,on actuabon can be made to 

[Embodiment of the Inv +• i 

toot « i° w f in a g n yt7Zr r' ained - the gesta,t ° f 

invention islppled * Sh ° W,r,g the si "a faoe of the cran» , 

C001 7] The outnW 10 i.- u L ^ ' which thi » 

face "^at ca ^ ^ t^rs; n* j s attaohed * *• ~ b 0dy 2 

see: 5 •? :: ^t: r b desta f d *£ar- 

with wfeh wi„H m 3 fr0m «*** t^t bc^m "enrth T sti " g d ' reotion * 
hook 7 ^Wch"; '7 'r eri ^ ^re hung free from T? a 6 

is sno Wn in draSn?8 2* " *<><> «* outrigger and the eleval ? 3 '° ad 4 
right of a ca7bodvT; h . ou t"gger leg 12 is attached Tn ♦ * " ° f a car b ody 2 
overhang «^^ r J^,«» back rig* ^ 
respectively anri +u r 'S h t-ancHeft ndividual 1 a + tu eft free f the 

above-me 'L ^. 6 overha "g width of face L of he hn ^udinal direction 
uve mentioned outr'tewr m * . . e L of ar - outriffffpr tn ~ , ' 

overhang Tf^T^V^ ^^AlZlT^ ^ 
backside) is measured b tsed above -™ntioned ouSta r To f( s sT* * he 
flare width-of-f=,. d on the detection val„o Ju- u (a before side, 

oar body 2 T^f 42a ' 42b . 42c. and 42d Ch -7 theSS ° utri ^s 

f00.9] fU ar tme^hi ^ aCk ^ 13 * ^^WlS^ tT* a 
Spending on the cra ne art'T^ the ballad o*W , , of T ' 
? aeen from the same LI outr ieger T 1 0 f this X ' of a n X type 

body 2 is adjusted bTct n 2°; ? • *• height whTch 1?°^ ^Swing 

'ess 16 and 16 of a left irT* wh a ne Ver f crossed-axes-anS S / Up ? orts a car 
.!.' i? adjusted from T. 1 T* overhang IZ jlt < ° the °"«gger 



X k ectte, y and b3Ck ' eft free [ ° V " f — to a —"a, direction ]. 

So'S TO 'oftTZo asTotn in^tn^rf*^ 6 ^ * * ' * 
the jack cylinder 13 is coZected witt Z 1 ? fe ™ g 15 ■ the h «>° of ™d 13a of 
joint 14 which is the joint section and ™L fl ° at 15 through the s ™°< 

with the degree of freedom after th e 1ft f " 1 a "° Utriseer float ' 5 is enabled 
[00211 The outri„»r <w , * forward right to rod 13a. 

Plane 1*.£X£^^£r?r Un 7 ~*c by that ground- 
direction distance) alpha from ?he rot»ti * longitudinal- 

edge 1 5b of an outrigger floaT 15 " ° f 3 SWiVe ' joint 14 *° outside 

able to ground the whole grounSane 15a and f " Ca " be made to be 

Z™i th ondition a,s ° in a ,ocati °^ • «r^ r , a b -t y oan be supported 

reaction force sensor which detect J fh« u ad Se " SOr 41 which is a 

F by ground-plane 1 5a o an o^^lT^T f ° rce 
drawing 11 . outrigger tloat 1 5 ,s Cached to the swivel joint 1 4 at 

[0024] Drawin g j12 is drawing showine a D art f«r • . r , 

of the outrigger 1 1 of an X type Ts s hLn *l J* P °' nt ° f the out ^ser leg 1 6 
outrigger leg 16 is connected with th. T th, ^ r ^gJ2 . the head of the 
and link 17 which JTXT^^ TH"??** 19 thr ° Ugh the biaxia ' 18 
enabled with the degree of freedom 1 ° f *" OC,tri ^r float 19 is 

1 8. g ° f freed ° m after the ^ft forward right to the biaxial pin 

[0025] The reaction force sensor 41 is attache „ r . 

an outrigger float 19 grounds on the 1 j U g rou "d-plane 19a of 

H mold outrigger 10 that the distance S * * S3me 35 that of 

outrigger-float outside edge 1 9bTtL r ° tat '° n °° re H of a P in 18 *° 

[0026] Although the acttvly £^£^™ d ^ 

body 2 was raised by **J*Cand ca^L *7 C ° ndlti ° n that the ™ 

stability was secured is started font £T* u* Ja ° k UPl and ,eveled - and 

Predetermined in the above outers 0 andTl tT" * *° e L 

considerable attention depending ?hl J t ^ the ° perator has P*» d 

situation of the ground as ZttfoZ zLTT* °* * '° ad - and the s '*<* 

[0027] When it explains dynamtX wrth r5J ™ V r * S f in a fa » *PWIy. 

the top face of a crane 1 forTh! k reference to drawin g J3 (a) which shows 

shows the side Le of a c ° ne ' TuiTZ" ^"V*"' (b) ^ 

gravity G of the crane 1 whTc fhan« id "T' ^ Synthet,C center of 
of the fall marginal field (TEok^ £"1 * 4 m ° VeS to the exteri - 

13 (a)) to which the ground^ oolJ ff*!! Z border,ine of * field to drawing 

■^mss^kss?.-; .-a ass 



tSL^zsr ,f rt wil1 be in the fa " ° riti ° ai ^ - « 

n of »J . .! synthetic center of gravity G exceeds the borderline (fall line 

I t ^-mentioned field when the synthetic center of gravity G is ocated 
rOMSl H ° (fa !! " ° f a b ove-mentioned field, it will result in a fT 

S ,h Tl^ a ° tUal fa " JUdging «<1"iPment, ^ cannot be detected and 

enteric of . 1 r^Z "* ° ° f 3 Crane 1 is located - *e 

exterior of a fall marginal field, but since being located in the interior of a fall 

appTached or?" •"*' ****• ° nly P^etermmed distance 

,Xd witt w^t : :? a ::7rZzt? e borderline of a fan marginai fiaid ' * has 

[0030] In addition, although drawjngJS (a) shows the field of the square formed 
Tol!L 7 f ° Ur ' eg fom,ulas - * is the same C a action ] also inTe 

Teg Cubs etc " ^ ° Utrigger " f ° rmed CaS6 ° f three "a five 

S^Zt f0re - t ut° retiCa,,V - ? fe " iS aVOidable with a certai " "-«ans by 
returning the synthetic center of gravity G of a crane 1 to the interior of the 

t is V n:tTe r ed / aH margina ' field H ° WeVer ' the inertia of a crane t s arge and 
it ,s not technically easy on actual to give force which cuts inside to this inerto 

ESS T„ t t0 ' nt r° r ° f 3 fa " marginal field a "° energy lo a crane 1 

Ser oTh LTd7 eS oTok r T ° rting P ° int *° EdgeS 1 5b °" the casa °f tba 
outrigger of H mold), and 1 9b (in the case of the outrigger of an X type) from the 

oint section, and is trying to avoid a fall with the gestaft of this operation by fixing 

the rotation section of the joint section (a swivel joint 14, a pin 18 link"") of 

outriggers 1 0 and 1 1 . That is. even if the synthetic cente of gravity G Us located 

th f ^ aSe ,' n ear ' y St3geS ° f 3 fa " °" the ° utside ° f tha fall supporting po't H 
(the fall l,ne I corresponding to this) If only there is a synthetic center of zrlvitv r, 

9b In J Part and fall which the fall supporting point moved to Edges 15b and 
0033 a F fT „ an ui a " eVaSi ° n aCtUati °" can be Parformed between them 
annfw h!Tf * If *° COnditi ° n in early *»«•• °f a f a « as shown tn an 
cZInt ?Tu 6 ( ^ e -im < a » and a stable state in the case of the 

reference to T ""t a? Ch *T? not fiX the joint secti °" if «* - explained with 

s lZZu^ntlfT^ (3) ,r nd (W ' th6re iS "° change with the ^tion core H of 
a swivel joint 14 that the fall supporting point is the joint section of an outrider 

Ine r:x a c n eeds1h nd M, at " **" ""te^f-gravity location G o a 

[0M41 On th» „ t „ J"''? 0 ' 1 '" 8 P ° int K 14 result in 3 fall as it is. 
at ttt ^ndS. h f" d . when ,t shifts from ( drawingM (b» and a stable state 

at the condition in early stages of a fall in the case of the gestalt of this 
operation, actuation (rotation) of the joint section 1 4 of an outrigger 1 0 is made 
X° Pe h C f 0nSeqUant ' y ' tHe fa " SUpPOrtin « P° int is -oved to E of outside 

s these rHTa^ 6 ^ I" *™ ** r ° tati ° n C ° re H ° f a awive, joint 14 that 
is, these L H ] and H the fall supporting point moves only the distance aloha 

acaZ n t h P e °'t ntS "I 5 " 6 - reaS ° a tHe oanter-of-gravity location G can 

X tlme allowances which can perform predetermined fall evasion 

PO nt H and th ° Perat0r by the tima it will be located inside new fall supporting! 
pent H . and the reversed crane 1 returns to the condition of not falling or a 



1 

crane reverses new fall supportinc-Doint H' »t ^ _l- 

ssssssas rHKsr 

detector 40 ! L Z * ang6r wh,ch a crane 1 reverses, and the fall 

point H. Consequently, when judged with a crane 1 fel.L" L f fa " SUD 0° rtin 8 
fixed indication signal for fixing J^JS^^S^TT' ^ ■ 
of a purport with a Do«?<;ihilitv/ «f en: tl . secxion ' and tn ® alarm signa 

signal for dismaying the a H unger ofll "T^ 5 ° Whkh 0Utputs the st *us 
fall deteotor 40 The outri«erTIt l„ . 7 0 ^ ne ' baSed on the ° ut P u t °f 
the fixed indioation si^a S,t D utted fro ? WW ° h ° PerateS aCcordi ^ to 

the joint section of .1^1^ h 0 "^'" °° S ° that a ° tUation ° f 
alarm signal outputted from the controller 50 Itr made ™ P ™ per - to the 

which generates an alarm with J? 7 , ' conslsts of a " external alarm 60 
disolavs fall*!,. 7 Ce ' a dlsplay ' eto - and a display 70 which 

5a P Th y e flZZ Zt^- V"*^ ° UtPUtted the controller 

operator can recogTe """^ ? ° arra " ged the '"-"on which an 



(similarly front l^ft? Ait S , S L g ° f the nght before a car body), 41b 

ass? ^ « ( ~?^ 0 r 4 d o 41d ( — y -* «-> - 

5SiSS35^f?£Sa various * a - pa — - - ^ 

and has *• 

holddown member contact the jofnt section of t ""Proper by making a 
the high voltage combustion gas ° f ™ ° Utr ' gger With the P™""* of 

[0039] That is, in the locking device of drawing t ■> if th. r j • j. 
(electrical signal) from a controller 5 > talK5S*L i^? w ' ' Cat '° n Sig " a ' 
oxidized inside a cylinder 22 and hi»h „L ^° 3 P ° wder ' a povvder wi " "» 

power. And the pisC o ■ f^^TSSldSL ** eXP '° SiVe 

is changed into the straieht^C !L ? thlS h,gh P re ssure gas, and it 

forming the wedge 23 at th e head 27 ° f *?* r ° d SeCti ° n c0 ""acted with this. By 
into the clearance betttTe ^ ^uZl 2 Ta 7 7? '7 "* ^ 23 

17 is made improper and an outrigger float r H u ? ' aCtUati ° n of a link 
angle], outrigger float 1 5 is fixed to whenever [ current tilt- 

a^oomP^r"'" 6 d6Vi0e ° f iS USed ' * «" institute in , lightweight 

K] 3 2 ) Jhe' st e ar"a 0 n U s n du t0 t the t ° OmPletiO " ° f feed aCtuati °" * ^hort. 

signal transduction to a part for a right hand side is good only by 



the electrical signal line. 

[0043] Which advantage is acquired. 

[0044] Operation which replaces the cylinder 22 of the locking device of drawing 
15 with an oil hydraulic cylinder is also possible ^rawing 

[0045] Moreover, in the locking device of .d_rawingi6 , when a fixed indication 
s,gnal is given, by an oil hydraulic cylinder's 24 operating and pressing rod 24a 
against the member 25 of outrigger-float 1 9 top face, actuation of a link 1 7 is 
made improper and an outrigger float 19 is fixed 

[0046] Moreover, in the locking device of drawing .17 , when a fixed indication 
hrT g T" 3 brake , caliper 27 hydraulic brake) operates, a revolution of the 
float 1 affixed ^ P6riPhery ° f 3 17 " St ° PPed ' 3nd an 0Utri ^ er 

[0047] Moreover, in the locking device of drawjngj_8 , when a fixed indication 
signal ,s given, an oil hydraulic cylinder 28 operates and the stop claw part 

Tr^l^a an T^V he u 6 ^ ° f 3 r ° d ,S denched b * the ratche * wheel 
(ratchet) 29 established ,n the periphery of a link 17, actuation of a link 17 is made 

ZlTl q Z ° Utr ' lg fZ fl ° at 1 9 " fiXGd - M ° reOVer ' in the locki "g ^ice of 
drawings , while a > cylinder pars basilaris ossis occipitalis is supported by rod 13a 

cv indt ^T mb r l\u 3 f ' X ! d indiCati ° n Signa ' is given ' when the oil hy*-ufc 

tte m l X t ? 6 h6ad W3S SUPP ° rted bV the ° utri ^ er f'oat 15 through 
the member 32 will operate, an outrigger float 15 is fixed 

L0048] In the locking device illustrated to drawmgj_6 - drawing 19 , since a driving 
source is oil pressure, without requiring exchange of componentsetc. after fixed 
actuation as compared with cases, such as one powder, fixed actuation can be 
repeated and can be performed. 

rTh 9] 2) Pr6SSUre drivin S source with which the crane is usually equipped 

can be used as it is. KH 

[0050] The advantage to say is acquired. 

[0051] In addition the locking device of di^wing_15 - drawing 19 is instantiation 
and can be constituted as a locking device 20 combining^arious driving sources a 
flowing actuator, and various following immobilization systems in arbitration. ' 
I0052J - The stra.ght-l.ne motion in turning-effort 2 oil pressure of the fixing c 
motor by the magnetism of a driving source, the wire by the actuator 1 electrical- 
and-electnc-equipment a solenoid, and the push length b magnet of a pin, and a 
pneumatics a cylinder (others [ insertion / lock pin ]) 

b) Method by a revolution and immobilization-system 1 friction of the flexible b 
positive-d.splacement-design motor of the revolution actuation 3 powder a 
b C S e i b i th ; ™°'"tjon actuation c swing motor by the hydraulic motor - Disk 
brake, Method whose drum-brake 2 member is pinched - Method lengthened with 
a prop and cylinder 3 wire - Method pushed by cylinder 4 end - Motor The 

Sr r aw^7 g bV u 0ntr0 " er 50 ° f the Safety a ^'nst overturning of 

d^wjngj with reference to the flow chart of qWing_5 is explained below a rack- 

rnntTc 0 " 5 ratchet "wheel (ratchet) method 6 wedge method. 

of each ^nV T^VT* '! generated based o" the detection reaction force F 
ot each sensor by which each reaction force sensors [ 41a-41d ] detection value 
was inputted and (step 101) detected, and based on this status Signal I as showl I in 
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drawin g 4 , the display which shows the fall danger of a crane 1 to the display 
screen 71 of a display 70 is made. That is, in this display screen 71, a bar 
indication of the danger (situation of a reaction force value) until it results in the 
fall in front and rear, right and left of a car body 2 is given. By checking such the 
display screen 71 by looking, an operator can judge whether a crane 1 falls by 
using the rotation core of the joint section of outriggers 10 and 1 1 as the fall 
supporting point H (step 103). 

[0054] In one side, sum F ? of the reaction force value detected by the sensor of 
two ****** is serially calculated based on the detection reaction force F of each 
sensor. Thus, the sum of the reaction force value of the sensor of two ****** 
was calculated because this value showed the bias condition of the synthetic 
center of gravity of a crane 1 (step 1 02). 

[0055] The 1st threshold forjudging whether a crane 1 falls about sum F' of the 
reaction force value by which count was carried out [ above-mentioned ] by using 
the rotation core of the joint section of outriggers 1 0 and 1 1 as the fall supporting 
point H (for example, set as zero), The 2nd threshold (larger than the 1st 
threshold) forjudging whether sum F' of a reaction force value approached this 
1st threshold is set up beforehand, and sum F' of a current reaction force value is 
compared with these 1st thresholds and the 2nd threshold (step 104). 
[0056] Consequently, sum F' of a current reaction force value judges with a crane 
1 being in the normal condition which is not reversed, in being larger than the 2nd 
threshold, but it is below the 2nd threshold, and when it goes into the larger range 
than the 1st threshold, it judges with the thing approaching risk range of falling, 
and the forecast signal which shows that the fall risk range was approached is 
outputted to the external alarm 60. Consequently, in the external alarm 60, an 
alarm sound is beforehand carried out for an official announcement etc. (step 
105). 

[0057] Furthermore, when sum F* of the present reaction force value becomes 
below the 1st threshold, a crane 1 outputs an alarm signal to the external alarm 
60 while it judges with having gone into the fall risk range which reverses the 
rotation core of the joint section of outriggers 10 and 1 1 as the fall supporting 
point H and outputs a fixed indication signal to the outrigger-float locking device 
20. Consequently, the outrigger locking device 20 operates and actuation of the 
joint section 14 of outriggers 10 and 11 is made improper. Moreover, in the 
external alarm 60, an alarm tone is carried out for an official announcement etc. 
[0058] Here, it can judge that there is a possibility that a crane 1 may fall now 
with an alarm tone or the already issued forecast sound as an operator by using 
the rotation core of the joint section as the fall supporting point H, and 
predetermined fall evasion actuation can be started, and — this — an event — 
**** — a joint — the section — actuation — improper — carrying out — having 

— **** — a sake — drawin g 14 — ( — b — ) — being shown — as — a fall — 
the supporting point — a joint — the section — rotation — a core — H — from 

— an outrigger float — 15 — 19 — an outside — an edge — 15 — b — 19 — b 

— H — ' — a point — moving — having — ******** . that is, these [ H ] and hT 

— the fall supporting point moves only the distance alpha between points outside. 
For this reason, the center-of-gravity location G of a crane 1 can give the time 



allowances for performing the above-mentioned predetermined fall evasion 
actuation as an operator, by the time it will be located inside new fall supporting- 
point H', and the reversed crane 1 returns to the condition of not falling or a 
crane 1 reverses new fall supporting-point H' at the supporting point (step 106). 
L0059J According to the processing shown in this djawing 5 , as mentioned above 
according to the starting condition of a load, and the situation [ ground ] of slack' 
When an alarm is emitted, even if it is the case where a crane 1 already falls as 
applied, when the alarm which tells risk of falling is outputted Since time 
allowances until it moves the fall supporting point outside and only the part 
results in a fall actually were expanded, fall evasion actuation can be made to give 
an operator with allowances. 

[0060] in addition — this — drawing 5 — processing — **** — ****** — tw o - 
- a ** — a sensor — detecting — having had — reaction force — a value — the 
sum - F — ' — a threshold — the following — having become — things — 
having — falling — things — judging — **** — although — ****** — two — a 
** -a sensor — detecting — having had — reaction force — a value — the 
sum — F — ' — predetermined — a threshold — the above — having become — 
things — having — falling — things — you may judge . 

[0061] Moreover, you may judge reversing the reaction force value of a ****** 
sensor separately as compared with a threshold, without asking for the sum of a 
reaction force value. 

[0062] Moreover, you may judge falling based on the reaction force value of one 
sensor. 

[0063] In addition, since it hangs and changes according to the amount of loads 
the weight of a fuel, etc., the present crane weight and each thing of the threshold 
used for the comparison with the present reaction force value for which it carries 
out measuring weight etc. at the event, and a threshold is serially reset as it are 
desirable. 

[0064] Moreover, although the reaction force F acquired by the reaction force 
sensor is used as it is in processing of drawing 5 , time amount rate-of-change 
dF/dt of reaction force F may be calculated, it may have that this time amount 
rate of-change dF/dt became more than the predetermined threshold, and you 
may judge with what a crane 1 reverses. 

[0065] As a threshold in this case, it is possible to set up as follows. 

[0066] 1) Set up as a threshold time amount rate-of-change dF/dt which usual 

hangs and cannot happen in an activity. 

[0067] 2) the main assistant one — when there is no artificial activity actuation of 
turning of boom ho.sting of a jib, telescopic motion, winding of the main assistant 
winches, lowering, and a revolving super-structure etc., set up as a threshold time 
amount rate-of-change dF/dt which cannot happen. 

[0068] 3) When there are actuation of an activity machine and turning of a 
revolving super-structure, feed back the position of these activity machine etc 
and activity and reset up a threshold serially. 

[0069] In this case, in order to cope with time amount change of the intense 
reaction force at the time of a ground end activity, change of the load applied to a 
boom 3 at the time of a ground end activity can be detected and supervised with 
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a predetermined load detector, and it can judge whether it is what time amount 
change of the present reaction force depends on a ground end activity. 
[0070] Below, as shown in drawing 2 , the processing performed by the controller 
50 of the safety against overturning of drawing 2 which added the outrigger flare 
width-of-face sensors 42a-42d further as a fall detector 40 is explained with 
reference to the flow chart of drawing 6 . 

[0071] As shown in this drawing J , first, an outrigger flare width-of-face sensors 
L 42a-42d ] detection value is inputted (step 201), from the detection flare width 
of face which is these 4 pieces, the location of the present fall supporting point H 
as shown in drawingJ3 (a), and the location of the fall line I calculate and a fall 
marginal field is set up (step 202). 

[0072] Subsequently, based on the detection reaction force F of each sensor 
which each reaction force sensors [ 41a-41d ] detection value was inputted (step 
203), and was detected, and the outrigger flare width-of-face sensors [ 42a-42d ] 
detection flare width of face called for the account of a top, the synthetic center- 
of-gravity location G of a crane 1 calculates (step 204). 

[0073] Then, the fall marginal field by which setting out was carried out [ above- 
mentioned ] with the synthetic center-of-gravity location G by which the current 
operation was carried out is compared. Also in this case, the 2nd threshold for 
judging whether the 1st threshold forjudging whether the center-of-gravity 
location G was located on the borderline I of a fall marginal field and this 1st 
threshold were approached is set up like step 104 of drawing 5 (step 205). 
[0074] When the center-of-gravity location G does not reach the 2nd threshold 
as a result of this comparison, it judges with a crane 1 be in the normal condition 
which is not reverse, but (stable state of drawing 13 (a)) when it goes into the 
range under of the 1st threshold more than the 2nd threshold, it judges with the 
thing approaching risk range of fall, and the forecast signal which shows that the 
fall risk range was approached outputs to the external alarm 60. Consequently in 
the external alarm 60, an alarm sound is beforehand carried out for an official ' 
announcement etc. (step 206). 

[0075] Furthermore, when the center-of-gravity location G reaches the 1 st 
threshold, a crane 1 outputs an alarm signal to the external alarm 60 while it 
judges with having go into the fall risk range which reverses the rotation core of 
the joint section of outriggers 10 and 1 1 as the fall supporting point H (fall 
limitation of drawing 1 3 (a)) and outputs a fixed indication signal to the outrigger- 
float locking device 20. Consequently, the outrigger locking device 20 operates 
and actuation of the joint section 14 of outriggers 10 and 11 is made improper 
Moreover, in the external alarm 60, an alarm tone is carried out for an official 
announcement etc. (step 207). In addition, the above-mentioned center-of-gravity 
location G is always displayed on the display screen 71 of a display 70 (step 208- 
refer to + mark reference of drawing 4 ). 

[0076] Like the processing which shows drawin g 5 also in the processing shown in 
this dxawmgj , as mentioned above, according to the starting condition of a load 
and the situation [ ground ] of slack When an alarm is emitted, even if it is the 
case where a crane 1 already falls as applied, when the alarm which tells risk of 
falling is outputted Since time allowances until it moves the fall supporting point 



outside and only the part results in a fall actually were expanded, fall evasion 
actuation can be made to give an operator with allowances. 

[0077] In addition, although he is trying to form the outrigger flare width-of-face 
sensors 42a-42d with the equipment of dravying 2 in order to give the signal which 
shows outrigger flare width of face to a controller 50, it is very good in the 
approach of inputting the information on outrigger flare width of face through an 
input unit, without forming these sensors. Moreover, you may make it add the 
thing of further others as a fall detector 40, as shown in drawing 3 . 
[0078] It is that drawing 3 detected the load concerning a boom 3, and the load 
became more than the predetermined threshold. Because detected whenever 
[ tilt-angle / of the car body 2 of the overload protection device 43 which judges 
that the overload was applied (there needs to be a possibility of falling), and a 
crane 1 ] and whenever [ tilt-angle ] became more than the predetermined 
threshold Having become an unstable position (there being a possibility of falling) 
whenever [ car-body tilt-angle / to judge ] A detector 44 (and judgment 
equipment based on it), The case where the manual switch 45 operated when an 
operator etc. judges that it reverses (inspector who is out of an operator and a 
crane) is added is illustrated. 

[0079] By this, a controller 50 judges synthetically decision results, such as a 
judgment result that the overload was applied, a judgment result of having become 
whenever [ with risk of whenever / tilt-angle / of a crane 1 / falling / tilt-angle ], 
and an operator, and can output [ not only based on the judgment result that the 
center-of-gravity location G of a crane 1 exceeded the fall marginal field, but ] 
now a fixed indication signal and an alarm signal (forecast signal) to exact timing. 
[0080] For example, if there is risk of at least one crane 1 falling among each 
judgment result and a decision result, when having judged and judged, a fixed 
indication signal and an alarm signal (forecast signal) may be outputted, and if 
there is risk of a crane 1 falling [ all judgment results and decision results ], when 
having judged and judged, a fixed indication signal and an alarm signal (forecast 
signal) may be made to output for the first time in consideration of malfunction. In 
short, according to the activity situation of a crane 1, the combination of a 
judgment result required to output a fixed indication signal and an alarm signal 
(forecast signal) and a decision result can be set as arbitration. Moreover, as a fall 
detector 40, the following thing may be used also besides having mentioned above. 

[0081] 1) What detects the magnitude of the axial-tension measurement value of 
a boom-hoisting cylinder, or the time amount rate of change of this axial-tension 
value. 

[0082] 2) What detects the time amount rate of change of whenever [ car-body 
tilt-angle ], or whenever [ these tilt-angles ] whenever [ activity machine tilt- 
angle ]. 

[0083] 3) What detects the acceleration of a specific location with the 
accelerometer with which the activity machine etc. was equipped. 
[0084] In addition, if an operator etc. judges that there is risk of a crane 1 falling, 
the manual switch by which closing operation is carried out is formed, and you 
may make it output a fixed indication signal according to the charge of this manual 
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switch, although it will control automatically with the gestalt of the operation 
explained above so that a fixed indication signal may be outputted automatically if 
judged with a crane 1 falling. 

[0085] Moreover, in order to avoid that an outrigger float does not expect, is fixed 
in the time of installation of an outrigger etc., and a preparatory work becomes 
complicated, you may make it form the fixed functional canceling switch which 
turns off a fixed indication signal compulsorily. 

[0086] Moreover, although a fixed indication signal is outputted and the joint 
section of outriggers 10 and 1 1 is fixed with the gestalt of the operation explained 
above at the same time an alarm signal is outputted, by the time an alarm signal is 
outputted at least, a fixed indication signal may be outputted, and the joint section 
of outriggers 10 and 11 may be made to fix. For example, by the time an alarm 
signal is outputted from the activity initiation with a crane 1, a fixed indication 
signal will be outputted, the joint section of outriggers 10 and 1 1 may be made to 
fix, a fixed indication signal may already be outputted in the preparation phase 
before activity initiation of a crane (phase of installation of an outrigger), and the 
joint section of outriggers 10 and 1 1 may be made to fix. The joint section of 
outriggers 10 and 1 1 should just be fixed between the events of the information 
on the purport which a crane 1 reverses in short by using the rotation core of the 
joint section as the fall supporting point H being emitted by the operator. 
[0087] In addition, after outrigger installation, when outrigger floats 15 and 19 are 
made to fix, it can hang with sufficient stability and an activity etc. can be done. 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for an» 
dances oaused by the use* mt transition. 

r^t^^Z^"^ * C °~- So the Nation may not 

iTZtr:*: a w „°; d w :± h oan not be 

cwmgs, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 



P , i ■ ■ ~« cue drawings J — 

r^>S^l C e T^°t d c r ing ° f g8Sta,t rf ~°n »f the 
lErawingJ] Drawing 2 is controf hi? J ° oncernin 8 this invention. 

safety againsT^*^ o7*e c an. *""* ° f geStalt of ""oration of the 
[Drawing 3] Drawing 3 is oontrnf hi T J Goncem " 1 8 this invention. 

safety against overS;~^ coT* °' ^ ^ of the 

£Qrawini4J Drawins 4 is dr»Jn! T concernin S "lis invention. 
*s^ia7fn^;^ a g ^ raW ' ng sh ow,ng the example of the display screen of the 

drawing.! . oontroller of the safety against overturning shown in 

I^StfJSffl £ ; fl e°o W ont^r°T ~° ° f - 
djawingj . oontroller of the safety against overturning shown in 

IS ""« *« «" * *«- of the crane applied to the 

Ml ttH Is 5 dt Wing S h h ° Wing H m ° ,d 0uW gger. 

outrigger shown in drawing 8 a """ 8 Sh ° W ' ng ' Part for *. outside point of H mold 

[DraZI Jy Sill J: SeCti ° n en ' arged dr °™* "drawing ,0 

type outriggerll^^^^ 8 Sh ° W,ng a for the outside point of the X ' 

corresponding to drawing 13 (a) g 6 S ' de face of the crane 

» r J 555 ~ s showing the situation 
teas gssfs : is: t?r an outrig - ,ocw " g d — 

ffiawingJT] Drawing , 7 is draZf whict £f?" ° UtriBger lockin « d ovioe. 

is drawing wS £££ ^ ^ J-*- J£ 



tS^oT^Sf draWlng Whi ° h - 'oc W n g device. 

1 Crane 

20 Outrigger Locking Device 
40 Fall Detector 
50 Controller 
60 External Alarm 
70 Display 



[Translation done.] 



* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[ Drawing 1 1 

t K 

4 to 



50 









\ 




















> 
















a 
I 

-3 





























20 

B&mm I 

.60 



>70 



[Drawing 21 



40 

— A- 



41a~41d 



1 



42a-42d 

L 




^60 



i <™ 



[ Drawin g 3] 



40 

4ta~41d" 




42a~ 
42d' 



44. 



45. 




3 

□ 
i 

*7 



/-go 



-I 



71 











0 25 






0 


25 








1 


12.0/15.0 






8.3/15.0 


















T 






0 25 








25 


b ! n 

2.4/15.0 




k i 

2.5/15.0 


1 



[Drawing J ] 




iDrawingJ^ 



, nr7v 



I3a 
^14 



Lcar-41 



[Drawing 1 6] 




lDrawing_5] 



I 



101 




ft 



, 106 

I t 




$S ef $1 "fr 



105 




2 « JO 
/ 




[Drawing 9] 

16 



2 II 7">'J^f(XH) 




[Pj^wingJ5] 




[Drawing 17] 




[Drawin g 19] 



12 













■K) 




[Drawing 6] 



i 



1/201 



3 



202 



i 



203 



204 




iPj^wingJO] 

io — 

\ 12 
\ 



H 



13o thK 
15o itJfeQB 



£D»^wingJ2j 



11 



\ 




HA/ .19 70HJ;tf7Cl~h 



,./19b OTWfl) 



[Drawing 1 3] 

( fl) [p. ; Q g] 

u _ i j f° 



□ — i — h 



/ 



(b) 



15,19-~ ^ — "CJ t±J Ej 

" ^ ^ 



[Dra yying 14] 



10 



,12 



13 



',13 



(b) 




13 




[Dr^wingJ8] 




[Translation done.] 



O9)03|cpa»fr/? (j p> 



^3pio-291779 

(43) ^WB ¥fifclO*P(1998)llfl4B 



(51)Int.Cl. 6 
B 6 6 C 23/88 
23/78 

// B 6 6 C 15/00 



F I 

B66C 



23/88 
23/78 
15/00 



B 
H 
A 



«3E8tefc *g|* i&*Sro«ll OL 12 H) 


(2i)tHH#^ 


*JH¥9- 101885 


(71) USA 


592033404 


(22)mMB 


ipJ5R9^(1997)4^18B 




JCsCW^FttfflKAW 1-3-1 AW 






(71) fflHA 


000001236 








JfcgclBi§Ks5i«=T@ 3#6# 






(72)|6W# 










=PSI»«F*IO*?mft7-l IKtlME 














(74)f$SA 












(54) 


9 v-y<nimVi±Mm*£.W3tii 







(57) [S&J] 

fr5>. Slfg{clESiJ{cMS*T*co^fF^*^*a;A^^ 
MSS*¥8] 7 I- i> # i o cDWSpgfl l 4 cdih]«i^l.v& 




(b) Mtt*S^i^*««J^:^»ft 

10 



10 



12 

i 



12 



1 13 



.14 



h 




(2) 



ls¥ 1 0 — 2 9 1 7 7 9 



C^tfWsRcDfBBJ 



C»*]S 3 ] MlStsSWIS^Sh: «fc o T MSB * P 
7J-T «MM¥ft«j|X. S «fc a fc L feM&R l f2«©* P 

<oa'D&B*if-«ij-rs«^ffiHffS'j^s<3DH-sijii>Dtt» 
va—si.vtcmi^x\ mz? u— y&&8i* § t^-r 

ffiJ-T * £ spj JEf £ © T- « MsR^ 1 IB«© * U- 

&fflffi±mm„ 



10 



20 



30 



40 



SO 



MMxx<Di±tiic£ r>Tm%mt** sijia7"> f- y #© 
te-rsBjewpssawsH i e«©* u->©<g«i» 

* -SS^S^rW L fc 7 V h V #7 a - h gp £ ^c, ?S: S 7 

aWP*^LTlHi»aflEfc:3»*ti* t fe {c«fiS{cS«fi 
^Slttffi^W L fc 7 Y y J37 d- h 35 i: frt, * § 7 

buib7*> h v ft<DfflW}&<D®m^fo*mm-£&£LTtrj 
mti<-y mm* % ^ s*^ *$m.* 5 teaiw^e 

Co 0 0 1] 

t&w<Dm*zmfiimi *¥zwn, 7$hvmc*i 

Co 0 0 2] 

^S^tcA^^^atc^-rscii:^ f^H©$^ 
CO 0 0 33 LA>L, ajMJtffrfrofciK «ftU<MA, 



[0 0 0 4] ^ilT*, £ 5 Lfc^FjSO^U— l/<D$zffl%: 

So 10 

[0 0 0 5] Sfc, £r&tiBU cn*^ 

[0 0 0 6] 

[0 0 0 7] Cct, 9ls—XD&&*2.T\£\^T1Stfr 
fijtLT, 11^896 3- 1 6 1 9 5 8#&$g{C#5*l3 

LT*{*©7j<¥5:«frr3£:i^5 fc©T'&3 0 so 
[0 0 0 8] L^L C©&$gfB«©%i?Si:Tt>, *P 

- v# -tt- fc teffij L ?W t ^ 3 B$ £ t* ti, c ft 

[0 0 0 9] #?gWi, C •? Lfc^ftfcl^T&^ftfc 
fc©T*&tK ?l^-:/©i|^JWW©&[^T&ft(f, flit) 

ffi^PlS Lfc 0 -T 3 c i: &if T-fEfH^letfa-f -5 c i: «T* 
fnft^*^, flfSKteffifcMSgT'©^^^ 

[0 0 10] 

HIB^fc^LTIelffigftfc^fc^ft* £ £ 1 fcittffitcS 
7'>hy*ffcJ:-5TMt2*{**3£^f-r'S<fc^(cbfc^^ so 



If P*g¥ 1 0-2 9 1 7 7 9 



0 tmis * u- > *«j-r s fjs £ nfc*&(c ^ © m 
<D&mm*i*tiit>-?2> , 8tmi9miiti^m£. m&m^m 
m*5-yLt>ri%>£. mzr v v v fi<owwwnmft%?fi 
mc?%fflB&mtt&£ttmz.. ffiidmmmmtttiti 

[ooi i] frfrzmimc£tii / i. mi 4 (b) kttct 

«k 3 yiyy-vxio ©wgPBfl i 4 ©isilW'kSrfcgiJ 

3t £ H L T * U- >tf tefiiJ-T 5 fr5 tffllJg ? ft 5 . 

fur, ^i^-v^iEfij-rstws^n/c^fc^, * 
^tbttt, 4-, ntmi 4(omm^'L^mBi^H£ 

[0 0 12] -77, JJEiBBfi^tftHrtSfttelRSfcU: 
S&fg^tfffi^ftSS:-?©^;:. MffiglU 4 OHM* 
@£t-3fca6©@S^ffi^tfffl;fr£ftTt^.5©T% « 

^«^^tn^3?nfc^T'«^ 7 ^ h y *r i o oiagpgp 

1 4<DWffyi^Rl{c£ftTV , '3o 

[0 0 1 3] co^s mH^&te, 7?hV#ya— 
h 1 5<Dnffi!lffigPl 5b<0H '^{C^I6?nSo OS 
7^hy^f7n— h 1 5<DrfJ{cjS;C/'c^orf^fflI 

[0 0 14] C<D«fc5fC. *^(C«fcn(f. n.ffi<ofrfr 

[0 0 15] 

[ooi6]!7(i, *Wissns^wyfi 

[0 0 1 7] £<D? U— a. TS^fTflO?fe3 

*i*2i:, co$^2{c#a3:^n, ^<D?fitilL"li^ii^ 

t'§57^ h'Jtfl 0£. Wft2*mt$£VTm\5\-$tl 
SflSelsIi* (±SPSIlH]«:) 5£, COS^lel^StCtoT^: 



t 



e±*5\ mTtftf&tEicRQ-fifznrcu—y 

•f S7 -y 9 7 4:fr5KWSS*VEV*o 
[0 0 1 83 ±IB7">hy^f 1 Ot±, l^fc>»$>3 HS<D7 

So 2 ©M£f, lite, '#£f, «£©*TT>hyiWP 
SP1 2ta±, f^tSi^Jc, f#fr?.?SWL(4B« 
£7©^*tfta*-*7*hy;*ra?>«Hr>lM 2 a, 

4 2 b, 4 2 c, 4 2di6 < ES2nTfe?> CWT'J 
h U #31 9 "fl-fe W 4 2 a , 4 2 b, 4 2 c, 4 2 d<D 
^UHit{cS^±IE7'> h'Jtfl OCQSfifflUlL (tu 

hy#l OT-fct, 2 ^Xifr J?*y*S/ 

[0 0 19] ^WMCi^tlt V^*SXI07'> 20 

&&-*i<D7? h u ftm^ i6, i6 <D&mnmzm<t 

iCft-oT^Zo C<DXm<D7 y h V ft 1 1 feHiOT 1 ) 

hvfti otmmz, *f*2<DMfe, M£, 
o^Rfftc^n^nT-^ h y ftmffl i 6 ttttftfaic^ 

DftLSfttcffiOttttSClfcT*, 7^hU#l 1 <D3IfcH 

.fcdfC&oTt^&o 30 
[0020] 01O(i, HSOZ^h'J^l 0W>h 

vftWGfci 2«o^g|5^^-r0-efe5, i§)0i ot^ 

•Ti^t;:, -^t'^v"J V^l 3CD-y F 1 3 a<0JBS 
ti, gagj5gpt?fe5^-;b^3'f>'h 1 4*ftLT7yh 
Vftyxn-h 1 5tCjS*g;*nT:i3»?, 72 h vftyo— 
h 1 5l±, DyFl 3 afC^LT&^^cDgiJa^t 

0 TlelS!jg ftfc ZtlT^ So 

[00 2 1] 7«>hU^f7n-h 1 5te, ^tOSittffil 

5 a-eittBlcjgitiLT&O, C<0&itt®l 5 a &±, 
A/i?B-4>h 1 4<9[H!Kj4'>DHfr£7£ 1- h 40 

1 5cD^ffl!lfflg|5l 5 b£T'C£>ffi8t MffiEttfaEM) 

[0 0 2 2] J£U:<DJ:"5fc:7r> h'M7D- h 1 5ltm 
Si5gP^/rLT^HU^lel«)T-^5tDT', ^-^[HficO 

$>%mffiT'$>&mm 1 5 a^fl^sssfcjgiti;*-*?-, 

[0 0 2 3] 01 1 iC 01 00*- 3 -T > h 1 4 
£7^ 1- U ftyu— hi 5 i:<Dg!g!^«rStcpiMB{c^ 
•T<t-?tC, sj?— 3 > h 1 4fC«, 7^F';^70 
- H 5 <Dmm 1 5 a T-Sttfc&it&RTj F **ffl"r 3 so 



1 0-2 9 1 7 7 9 



[0 0 2 4] 01 2l±, XS©7 , >F y*fl 1 <D7y h 
V ftfflWH 1 6 ©$fefl£gB#5:jjVr0-efc t» , 110 1 2 

2$sotfyi8, yy* i izfthxyy hVffyv— 

h 1 9tca^$nTfet), TVhVftyv— h 1 9te, 
[0 0 2 5] 'J>* 1 7tCt±, S^J-bV-9-4 ltfttiSS 

n, 7 y h y ftyu— v i 9 omam 1 9 a # *teffiic& 

HSU tfV 1 8<D®mtpfoHfrt>7'? YV-ftyu— hft 
ffll^SP 19b* TZ<D^tmfe<DVBS& aT'ioZCtlt, 

[0026]«±©i5*7'>F , MlO, 1 ltfBfS 

s c f: tc <fc c r*f* 2 ^«r^±»*p>n, ^o7j<jpfc^n 

[00 2 7] C CDteflJcDa**, >7 U— > 1 <D±ffi%^ 
til 3 (a) , V 1 CDfciJffiSrTjrrS 1 3 (b) 

7->hU*Tl0, 1 l©|?t£fi4O07^Fy^7D 
— hi 5, 1 «6ftK&H) ««S4^lEiiBff 

IHtt (013 (a) fc^^^^m^tcT^-r) © 

LfctfffcgJlSo 

[0028] -T&fc^, ^ U— ^ 1 <DfS&BLfoG * n ±ta 

isfBj^s c s ^(Dmmmn^m t * »? , g «« 

[0 0 2 9] fcf£L, *BW)te« ! PJj£Stin?«, ^t— 

?U-> 1 ^*Effl-rSfe(Di:fiJgLTV^So 
[0 0 3 0] ^fe, 013 (a) &±, 7->h'J^4» 

[00 3 1] tfcA^T, ■f5J^*^¥©T*i'U->'l«D 
fcTSiifeWtctt, fegiJ^iHija-rsct^T^So LA^ 



(5) 



ftfflW- 1 0-2 9 1 7 7 9 



u- y 1 lam-t s c 1 », ms±Bffls wicgf »a c k 

[0 0 3 2] *CT?, #IIS6<D^®T*«, 7">hy#l 

o, noBlW(*-;i^3^H4, try 18, 

yy^i 7) (ommgnzmfe-f z> c tx\ f£ffl%A*m 

fi5Sfofr54SBSB 1 5 b (HS07^ hU^f<D«#) , 19 

1 9 er>3$g|5 1 5 b , 19b©rtlC 
* 9 S KIS^W 15 b, 19bJT'^ 

»L7c#, iSBJcS* £ "FOBS Rfl;^ <* c k "CI? , 

[0 0 3 3] Cft*Bl 4 (a) , (b) *#{BLTK 

14 (a) ) , fife^tpis&micTik-r&sicigmmm 

•> h D # 1 0 <DMgjfgp-p&£#— /l/J? a-jZ/Y 1 4 ©0 20 
B£»ttB G tffg$J3:£ H SrS* ft N £ $ ijggij teS 

§ o 

[0034] *mm<D&m<vm&ia± m 1 4 

(b) ) , 3KStt»*»6<g«H!BBO«»fc»ffLfcWjS 
T\ 7 -> h y # 1 0 coMgigp 1 4 ©»f|s ([5j»j) tfyjcpj- 
tc^ti^o <r©*£J[l, <EffKj£H\ 3 >f ;/ h 1 

4 ©leH&cfj^H 7 •> I- U #7 D— h l 5 co^ffiissgp 

1 5bcoH ' m^m^n^, 0 o$t>, cn?.H, h ' 

3<rkk&t>, fEfiiJL*HtTi^/c^P— y 1 «, figijL 

WCttfl'n. $N?3, 121 4 T*tt, HS©7^b 
y^flO (B8#B) %flg%Lfctt. XS©7?hy# 

1 1 (B9#ss) <o^fei§i«iT'fe«o am, *nsfg 

0«l6"CfTt)n*lE«Ber±ai5B«!3«l)«**-r^Dy *0 

-> 1 ^EB^«ftBB«Mti}-r«4Efi!HKtt)ig4 0 k, 
<E«Bffi»4 0©tiWjfcS-3*, 7«> 
h y # l 0, 11 ©KSfl$©|5|!&(f>£>;£jEg|3£j£H k b 

tcg-3#, sat©? u-y i <Dmmmk&*mfrsZ*k2> 

5 Ofr&tffcbSnfcBteBijMI^teJSCT, 7£ so 
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MJ^flO, ll ©I88pgp©f&f^^plfr « <fe -5 fHft 
T37"7 h'J^7D-h@ggl2 0k, 

5 o*^tB7j?nfcS$gM#fcfscT, br mmm* 
75 oa^ft^nfcs^fi^jsu-c, teffiifeRts* 

SH6 0k, a^SB7 0«, 
«fc 3 SrffiBfcSBS:;* ttT (/ o 

[003 5] 01 ©i§£, 40k LT, 0 1 

1,01 2{C^-T,fc'5*S*-fey9-4 1 a «^M^<D 
7!>hy^fim»fcK»6tlte-fey9-) , 4 1b (BC< 
MS) ,41c (|^U<S*) , 4 Id (|S|C<^) 

[0 0 3 6] S^-feytM 1 tLTttn-P^l/WlC 
[0 0 3 7] 7»hU^ffflS«B2 OkLTtt, 0 1 5 
[0 0 3 8] 01 5tt, SEffj(gy^^X«:5Si?^ =t<D 

BflauBjuyfxoflEAtei-DTBsaw*, 7i> h y #0 

[0 0 3 9] 01 5tD@5£gB-e«, 3>h 

W Kgg©$feiffi{Cf±^2 3#Ktt£nT:fc!3, C<D^2 

3^, gg|5W2 1 k, y 1 7 b<Dffl<DmWcfJ-%}& 

sn^cktctt), yv^ 1 7 of&flsfc^orfc: u 7^ 

[0040] 01 5 0H^Kjfi*«ffl-r*i:, 

1) SB* M^fiTfSclktfT-^So 

[00 4 1] 2) HS»fKS7ST»©^IBjWBt\ 

[0 0 4 2] 3) »ffflP«-*T©«#ei««Bft««B 

[0043] aif©Wj«*Mf6n«. 

[00 4 4] 01 5 c0Hg^B©->y y#2 2 ^rjftff -> 

y ^ «t ^ ^HSfife RjflgT*fe§o 

[0 0 4 5] $fc, 01 6<D@^BT'«, S^Jg^ffl 
^A^^. 6 n« k , ?Sffi-> y >^ 2 4 L, □ <y K 
2 4 a^7»>hy*r7n-h l 9±®©g|5W2 5 tcjf L 

[0 0 4 6] $fc, 01 7©B)g«BTtt, H^Jt^® 

*) tffti&u y>^i 7o^[cis^c.nft7u-4 ; 



(6) 



ftfflW- 1 0-2 9 1 7 7 9 



10 



fVX^2 6 0I5l*K^±i6?,n, 7VhVtf7n— hi 
9^HS?n-5 0 

[0 0 4 7] 01 8cDS^«TH±, H5gf§^{§ 

y k*«kc* d n # 6 nfcjt«>m»» 30^ y > * 1 

t>^nsctfcj;ijs y>* 1 7<o»f^jb^nrfc5n, 

7->h'J^7D-M9Wg ?n5o 019© 
H£*«T?H\ D7HI 3 a fcgp« 3 1 JILTS' »J > 

ti* t fete, d -y FftNMfflStt 32* 

<tD7«>hy^7D-h 1 5««HJfe*n*. 

co 0 4 8] 01 6-0 1 9 icm^-rz m&mwTH±, 

1) ^SMsoW&teltKbTH^Kff^ &ao&&9 

C0 0 4 9] 2) *U->tcmK$m-£tlT^zmiEU 

[0050] t»*mAtmzti*o 

[00 5 1] ft*, 01 5~01 9CDHSSB{±WI^T* 
[0 0 5 2] 7Wii-^ 

1) ate 

b) v^*>y hO«Ate,taie 

C) *©®*K# 

2) rflBE, $E 

a) ^U^^icj:«Mmf^ (n^fcf^JfAfft) 

b) }fl ffit— £ «fc -5 [aKgfftfN 

c) Sfij^E— IU*E»){t 
3) 

a) ->y^^o#«g 

b) §«S^E~ ^CDgtfto 



10 



1) 

2) gPW^rtttf^ ••••Potfr-l,^ *>y>$f 

3) 7-r-VT*?l<^iC —>y>^ 

4) fc UftT'fff 7j iS 7 • 

5) (5^i>y h) 7?^ 

6) gg?35£ 

gfi© 3>hD-750 T'fTbn 3 Mli(c -ox, > t W B^f 
[0 0 5 3] 3:-T\ Kt>±>V4 1 a ~4 1 dOftttlfl 

«t^A^^n (xx-vt'i on, mat tirc&-izz/y 



20 



30 



40 



so 



a 7 1 tea, ^ i coisfijfei^jsr^-rg^^^ 

* ! ^-^?n«„ c<DJ;-5*a^H®7 l %«|gf 3 
cfe, *-^u-*i± % 7*M;;?fi o, i lcowgpgis 

SA^J«f-r«i:i:^T'?S (Xt77"1 0 3) 0 

[oo5 4]-sic^t, yv<Dmm^.ti f tea 
wxtam-stii. c<D£5icm&5 2-o<D-b>y-<D&. 

2) o 

[0 0 5 5] ±tmWttl1tS.f]m<0$3F ' ICiLT, 
7*? Y V iS 1 0, l l OHff^^*£t*«8l££H 

f ' A^orn i <DL2^micj&-3^rci$*gfr*m%.tz 

fctb<om 2 coL^r^flfi (SiiDLf^liHtt^) 

T77'10 4) „ 

[0 0 5 6] <KD*S*, MtE<DM.t}^<D^Q F ' ^2 
t^iE#0«|BTffe« Sg2<DL#WitJt(T 

*8gB6 0ic*fLT, «sf8®fiMBB8fcifhJ^fe!ii:** 
-r^«^W^j-r^ 0 *1OT$ggfi6 ot? 

[0 0 5 7] J^t, ^ft©SX7«<DfPF ' i)\ 1 <D 

i-z^im-FicK^rzm&icit^ ?u->u^ 7^y 

y ^ l 0 , li OB8fflSgp©@S&«t>>L>*«i!l3^ H i: LT 
*EMt" -SfeiiJfeg^EHfc Ac fc i: ¥"J^ U 7 r> h U 13? 

•r^o coig^ 7^hy^@^M2 o««f3»u 7 
* h y ^ i o, ii (Dgflgijgp 1 4 oifftt^fcjn 

[0 0 5 8] CCT-, *^<U-Z kVTlt, 

w^ic-g nr^s f C «>, 014 (b) {c^-Tct^fc, 

fe@J3t^i±^ SBgi5a5£Di5jjftcfi^H*^7>> h y tfyn— 

M 5, 1 9 O^fflliSggg l 5 b, 19bflDH'& 
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(7) 



<ftffl¥- 1 0-2 9 1 7 7 9 

12 



0 6) o 

[0 0 5 9] W±oi?{;:, ticoss fc^-TMafcfcn 

[0 0 6 0] COia5^IIT^±, m&r>2-3<D 

# t mX-h o fc c t * t> o TlgfUJ-r -5 £ i: b 
[0 0 6 1] £fc. R^3fiicDiRj^*J6^Ci:^:<, 

[0 0 6 2] S/is 1 OCD-fe>-9-<DS^ffl{cS-^tte©J 
[00 6-3] ^&OK#ffit<Oit&{CfflV>&L# 

um»»4, mE<o^\y~y mm, &K>nn, mn<omm 

micfoVTmit-t%<DT\ &B?j& fcfe^ TBS fctHH-T 
[00 6 4] %fc. m5<DM!m-Vii. KtHiyVT'WM 
m\&d F/d t ;&M»U CO^pP^ft^d F/d t # 

[0 0 6 5] C«Di«-&<DL^MiIt LT(±, KTOJ:'5 

[00 66] 1) 3?g©/3 9ftt£TH±jgC9f#&^«fc5 
SrUffS^ffc^d F/dt^ Lf^«i:LTia^t5. 
[0 0 6 7] 2) ±«->*ycDg^ fflS, lEMV'Cy* 

[0 0 6 8] 3) flO*«©»fK ±SPi6lHlf*©fi£|Hl^fe 
[0 0 6 9] C<0«£\ flfi«t)ffill*fc:fe»*»Hr^S 

7— a 3 (c^A^^ao^t^mscD^fa^fflggtcTM 



[0 0 7 0] O^fC, 0 2iC^:-r<t-5{C^ £§ltttttf§4 
OtLTM^7^h'J^?S0*i-b>-9-4 2a~42d* 

sa^fcia 2 <otegiK±^«<D n y h n— v 5 o -pff t>n 

SMSKco^T, 06O7D-ft- h£#B8LTtBB,g 

[007 i] mm6ic7r.-r£5ic, $-r, 7 h >; #fg 

Offi-tr^tM 2 a— 4 2 dO&tiimttAfJ-Zn Wf7 
io 7^2 0 1) , Cn5 4lVOttttia*7H^& % 0 1 3 

(7X7^2 0 2) o 

[0 0 7 2] O^T% S*-fey9-4 1 a~4 1 d <D&tk 
mmtfXtlZtl (Xx-V7 p 2 0 3) , ^tH^tlfc^-fe^ 

>"9"4 2 a~4 2 dO«iai?g»?ilii:tca^, >?.\s—y 

i ©^^/CM&BGanassna (xf7^2 04) „ 

[0 0 7 3] fCT', SSftW»?tlfc-fr«ai&fiMiG 

0 5©Xf-v7'l 0 4 £|S)iaHc, IMiG^ 

(Xf7^2 0 5) o 

[00 7 4] C Olt®!C»^m, lotii G 2©Lf 
0«^T*fc«i:¥iJ^-rS^ (013 (a) <0£5&K 

$8§£H6 0T?{±, f«g^t^?nS Ufy7"2 0 
6) o 

[0 0 7 5] M^fitBGTbV SlCUf^ttlc 

SLrc»&fC{±, ^U—yilt, 7">h'J^l 0, 1 1 

BMBHteX-afckWS&b (013 (a) OfiMIHJlQ > 
7^h'J^7a-h@^l2 0(c»LT, HSJt^fi 
40 ^m*-r§i:i:t>(c, nanNRSEV6 OtMLT, % 

*<fH»u 7->hu^i o, 1 Komm^i 4<Dmmt 
»^»*n* (xf772 0 7) o a*, ±isa^fflB 

G t± N i/Tgl7 0Og^Iffi7 1 fC^icS/fx^n§ 
Uf7 7 f 2 0 8 ; 04cO+9J#^#Bg) o 
[00 7 6] K±<DJ:^C, C<5D06fCjjVr$Q.g<D»& 

fc. 0 5{c^-rsn.H|fcPI^i:. MMOfrir K> «SB 
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[007 7] 4*, 0 2 ©glTti, TVbVimQm 

ZTT&m^z^yy-n— ? 5 otc fcfcic y<y h 

U^f5S0M-fe>'-9-4 2 a~4 2 d ZWUlZ&o (CLTl> 

</\, Sfe, 0 3KjjVr<fe5iCv «ggij&tijgg 4 0i:LTM 

[0 0 7 8] i3tt, y-A3(C^*^^S^HJU 
*©ffiM#m£<aLf?lM»tUr{c:&ofcCkt\ 

$nffim±mm 43, ? v-> 1 <om^ 2 

k) ^j^-r^*i*^^j«^aii§4 4 (feitf^-n^ 
s^k^sm) . *^u—$m a^u-^is^xf^ 20 
^->^tc^«igs^^) -hmm-rziivm sterns 

[0079] cntctoT, 3ybn-75 0a> ?u 
[0 0 8 0] fck*Jf> #fU^m, *J»rlSS©*5, 

-or* 1mm? % fesw * * k we, ww? 

*fctt7JLTfc<fc<, »«&fl5***LT» -T^TOWSBB 

miMttf ? u— v 1 WEBi-r*ttitti«** kw 

<fel\, 

[008 1] 1 ) SKS^ U >^©tt7JittB'.lffi<DA# 
[0 0 8 2] 2) flMMHftdt 
[00 8 3] 3) ff««9te««bfciail«aH-K:J:0, 
[0 0 8 4] fcfc, W±KWLfcHW©»»l»tt, 7U 
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[0 0 8 5] T^hU^ISfi^tCfe^TT^ 

[0 0 8 6] Sfc, J^KWLfc3teM©«MK*H\ WIS 
77HJ#10, 1 lflDB8BS»*BJ£LTVS*«, 

7hl>#io, l 1©HIHI»*:H£S-»T 

0, 1 lfiDiBffli»*EKfe*-&TfeJ:V'»o Ett, MSiigPO 
@iH4>4>&K«3&iH H k LT^ 1 *«J-T5 go 

ytfio, i i ©Mawp^H^^tiTi/^ntf .few 

[0 0 8 7] fcfc, 7!>h'J«fHH», 7l>hy*7n 
-M 5, 1 9^@S?-yrfc«^t;:{±. Jfi»£ttJ:<n*7 

[0®oDfffi**SiW] 

[01] 01 t±*fgB^fc^S ^ U- VOKffl Kit gg© 
[0 2] H2«*»WK«*i'U->'Oeflll»l^«© 
[03] H3«*«Wte«*^U— ^©«ffll»±SE««D 
[04] 0 4(i02{c^-ra^S«©S^ili®CT ; 2:^ 

[0 5] 0 5 tt0 1 tc^-r«sgiJIS§±^«o 

ntf ? n & aaa© 7 n — * — v s %> % „ 
[06] 0 6 &0 1 ic^-?mgm\t&.w<D 

[07] m7 unmv&micmmztiz? h>—>(DMffi 

[08] 08&±HST7 h 'J ^t0T'feS. 
[09] 09t±X§J77 hy*ftStHr*5. 
[010] 01 OttB8tej^rHS79hy#©ttflO$fe 

[01 1] 01 lttBl o«Hgpj!£A0T*^So 

[01 2] 01 2«09{C^-rxST7KU^rcO^{HJ^fe 

[01 3] 01 3 (a) tt^U->©<Sffill8IMH«*3S 
■T±®0T*feOs 013 (b) l±01 3 (a) fC*ffS"T 



1 



(9) 



nmW- 1 0-2 9 1 7 7 9 
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[01 43 01 4 (a) imm&ffilCtSVZSrU-XD 

*s«<?)«?*^-rH7»*5, 0i4 (b) it*mm<DM 

CBS l 5] B l 5 tt7* HJ #BtiSIB««gw-r«H? 

-So 

CHl63Hi6t±7^hU #B«m«M^-r«H? 
[0 1 7] m 1 7 (±7* h U i5fH3£ae«*fflB%f*HT? 

[s i 8] m i s jtr^r h u ^fH3e*«*w^-r*HT 
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i 9] ^ i 9 \tT+> v v ms^am^vm-ti ht 

[??#<DtHW] 

1 

4 0 teej«itas 

50 

6 0 MflWBSII 
io 7 0 S^SH 
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[04] 
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42a~ 
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44. 
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25 




0 25 


P3 ! 
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S i 1 
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[01 6] 



[011] 
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1 > 




(10) 1 0-2 9 1 7 7 9 
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19b 



(12) 
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[0 1 3] 
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(72) BE* *«tt'.M8WBJrrt 

B*JS»«ttfl:B£rt *J«"lJW»«m/rWK«fiJ«3--20-l ft 

(72)fg^# -eg 

#*/H»ll|(Wm;iWK(t>JB3-20-l ft 



